It has been shown by retrograde cell degeneration and evoked potential studies that the posterior ventral nuclei project to the first somatic sensory cortex (SI) in a well-organized somatotopic manner (Walker, 1934 Pearson and Haines, 1980) . As a part of a comprehensive program of investigation of the thalamocortical system, the present study has been undertaken in an attempt to elucidate the precise topographical organization of cortical projections of the posterior ventral nuclei and neighboring thalamic nuclei to SI in the cat with the use of the method of retrograde axonal transport of HRP.
Materials and Methods
Under Nembutal anesthesia single injections of 0.1 til of a 30% HRP (Sigma VI) were made unilaterally or bilaterally in various portions of SI in 20 adult cats (24 hemispheres) using a 1 p1 Hamilton microsyringe (Fig. 1) . The animals were sacrificed at 48 h by transcardiac perfusion with a phosphate-buffered mixture of 1% paraformaldehyde and 2.5% glutaraldehyde under deep anesthesia. The brains were then removed and stored overnight in cold buffer containing 30% sucrose. Transverse serial sections through the injection site and the thalamus were made at 50 pm thickness on a freezing microtome and incubated with 3, 3'-diaminobenzidine (DAB) and H202 according to the procedure described by LaVail et al. (1973) . The sections were lightly counterstained with 0.1% cresyl violet. In some cases, sections were incubated with tetramethyl benzidine (TMB) instead of DAB (Mesulam, 1978) . Terminology of the thalamus is after Niimi and Kuwahara (1973) and that of the cerebral cortex after Hassler and Muhs-Clement (1964).
Results
Following injections of HRP into the face area of SI, heavy labeling of cells appeared in the lateral main part of the ipsilaeral posteromedial ventral nucleus (VPM) in a topographically organized manner ( labeled cells in the ventromedial portion of the VPM, exclusive of the medial parvocellular part (cats 259R, 280R, 486R, 246R, 228L, 228R, 223L), whereas injections into the posterodorsal part of the face area gave rise to abundant labeling of cells in the dorsolateral portion of the VPM (cats 280L, 220R, 341R, 339R, 305L, 197R, 223R, 324R) (Fig. 3) .
Injections of HRP into the forelimb and hindlimb areas of SI resulted in heavy labeling of cells in the ipsilateral posterolateral ventral nucleus (VPL) in a topical manner.
Injections into the forelimb area (lateral sigmoid gyrus) led to abundant labeling of cells in the ventromedial part of the VPL (cats 134R, 248R, 226L, 327R) (Fig. 3) . Injections into the hindlimb area (posterior sigmoid gyrus and its medial cortical continuation) resulted in abundant labeling of cells in the dorsolateral portion of the VPL (cats 358L, 282R, 247R, 490R, 247L). The coronal sulcus, the border between the face and forelimb areas, may be represented by the fiber lamina between the VPM and the VPL.
The above findings suggest that there may be dorsoventral and mediolateral organization of thalamocortical projections between the posterior ventral nuclei and SI.
In jections of HRP into the hindlimb area of SI resulted in labeling of cells particularly in the anterior and middle parts of the VPL, whereas injections into the forelimb area led to labeled cells mainly in the middle and posterior parts The posterior ventral nuclei (VPM and VPL) are composed cytoarchitecturally of small, medium-sized and large cells. Labeled cells in these nuclei following injections of HRP into SI were predominantly large and medium-sized.
It is emphasized that they contained many small cells, in addition to larger cells (Fig. 4) .
A fair number of labeled cells were found in the suprageniculate nucleus following injections of HRP into the face area of SI, particularly its posterodorsal portion.
Injections into the forelimb and hindlimb areas yielded only very few , 1959) . These findings on the somatotopical organization of these projections agree with those obtained by the evoked potential method (Rose and Mountcastle, 1952) . Later studies using the Nauta technique confirmed the results obtained by the retrograde degeneration and evoked potential methods and showed that the VPM and VPL send fibers to both the first and second somatic sensory areas (Jones and Powell, 1968, Hand and 
